Introduction {#Sec1}
============

Patients should receive appropriate pain treatment based on a careful consideration of the benefits and risks of treatment options. Opioids are essential for the treatment of short-term acute painful episodes. A distinction must be made between acute, chronic non-cancer pain (CNCP) and cancer pain as their significance and management vary \[[@CR1]\].

CNCP includes any painful ailment that lasts for 3 months (at the least) or more and is not related to malignancy \[[@CR2]\]. CNCP is a destructive phenomenon that may have an overwhelming impact physically, psychologically, socially and economically \[[@CR1]\]. CNCP remains a foremost public health challenge around the world. Its prevalence in adults ranges between 8 and 50% depending on the methods and definitions used and populations studied \[[@CR2]--[@CR4]\]. For example, between a third and a half of the population of the UK are affected by chronic pain \[[@CR5]\]. Large numbers of patients with CNCP in nations such as the USA, Australia and Canada are exposed to long-term opioid therapy (LtOT), as described by daily (or near-daily) opioid use for 90 days or more \[[@CR6]\].

The opioid epidemic in the USA is characterised by aggressive prescribing practices of medical practitioners, widespread opioid misuse, and increasing rates of prescription and illicit opioid overdose-related deaths \[[@CR7]\]. It has become clear that aggressive opioid prescription practices play the biggest role in this phenomenon and contribute to an epidemic of abuse of opioid prescriptions \[[@CR8]\]. However, the growth of opioid prescriptions differs noticeably amongst countries \[[@CR9]\]. The opioid epidemic, with its noticeable rise of opioid prescriptions, and related misuse and abuse in the past 12 years, has been highlighted as a particular phenomenon in North America and Australia \[[@CR9]\]. European countries including Germany and the UK appear to be less affected \[[@CR10]\].

In this paper, we describe the prevalence of opioid misuse in a number of countries and the rationale for the initiation of opioid therapy. The safe initiation and monitoring of opioid therapy is discussed, as well as the need for concurrent use of interdisciplinary multimodal therapy.

The possible consequences of long-term opioid use and predictors of high opioid use and overdose are presented. In particular, the management of opioid use disorders and the prevention of opioid abuse and dependence in the young, the old and the pregnant are discussed. Measures to prevent overprescribing and alleviate risk are described, including the tapering of opioids and the use of opioid deterrents. Finally, the paper looks at the future development of pioneering medications and technologies to potentially treat abuse. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

Prevalence of Opioid Misuse {#Sec2}
===========================

USA {#Sec3}
---

The public health threat involves not only prescription opioid analgesics, but also non-prescription substances such as illicit fentanyl and heroin (available online and on the street) which is also contributing to the current growth in morbidity and mortality associated with opioids \[[@CR11]\] Mortality rates due to heroin overdose in the USA have more than trebled from 2010 to 2014 \[[@CR12]\]. In 2014 in the USA, drug overdoses exceeded automobile accidents for the first time as the chief cause of accidental death \[[@CR2]\]. A rapid increase in the prescription of opioids has been connected to the growth in opioid overdose, with the opioid epidemic possibly contributing to the drop in average life expectancy that has occurred in the USA \[[@CR13]\]. In 2015, more than 33,000 opioid overdose deaths occurred in the USA \[[@CR14]\], where the use of opioids (licit and illicit) has risen 10--14 times in the last 20 years \[[@CR15]\]. The opioid epidemic was initally the result of the growth in prescription opioid medications, but now includes potent heroin and illicit fentanyl. However, decreasing the supply of prescription opioids should bring this rise down. In the USA, 91 people die on a daily basis from an overdose of opioids \[[@CR16]\], approximately 50% of which are not a result of an opioid product from a prescription \[[@CR16]\]. The economic liability of opioid misuse has been projected to be more than \$78 billion a year in the USA \[[@CR17]\]. This does not include the cost to humanity of decreased quality of life, disordered family relationships, psychological distress, and social dysfunction \[[@CR18]\].

In response to the opioid epidemic, the United States Center of Diseases Control (CDC) created a guideline for opioid prescribing in patients with chronic non-cancer pain (CNCP) \[[@CR19]\]. The guideline focuses on the following: when to commence or continue with opioids for chronic pain; the selection of opioids, opioid dosage, duration, follow-up, and termination, and; evaluating risk and attending to harms of opioid use.

Canada {#Sec4}
------

With the use of defined daily doses, Canada has been found to have the world's second highest rate of opioid prescribing. When the amounts of morphine equivalents dispensed are considered, it obtained the highest rate overall \[[@CR20]\]. In Canada, since 2000, the dispensing of opioid prescriptions has grown progressively, from 10,209 defined daily doses per million population per day in 2001--2003, up to 30,540 in 2012--2014 \[[@CR21], [@CR22]\]. Canada has created a guideline for opioid therapy in CNCP \[[@CR22]\].

Australia {#Sec5}
---------

Opioid sales have increased in Australia, although their population-adjusted use is only a quarter to a third of that in the USA \[[@CR23]\]. Trends in opioid utilisation in Australia from 2006 to 2015 have recently been published \[[@CR24]\]. The number dispensed, the defined daily doses (DDDs), or oral morphine equivalents (OMEs) have been combined with a measure of the number of persons dispensed opioids, in order to gain insights into Australian trends in prescribed opioid use. Total opioid use increased according to all metrics, especially OME/1000 population/day (by 51%) and dispensings/1000 population (by 44%) \[[@CR24]\]. There was a 238% increase in persons being dispensed only strong opioids. The use of strong opioids increased according to dispensings/1000 population (by 140%), OME/1000 population/day (by 80%), and DDD/1000 pop/day (by 71%) \[[@CR24]\]. Weaker opioid use remained stable or declined, and the rate of persons accessing weaker opioids decreased by 31% \[[@CR24]\]. In response, the Faculty of Pain Medicine of the Australian and New Zealand College of Anaesthetists has published a position statement describing the appropriate use of opioids in CNCP \[[@CR25]\].

Ironically, the opioid crisis in North America and to a lesser extent in Australia is occurring when approximately two thirds of nations cannot access opioid analgesics, resulting in the ineffective treatment of moderate to severe pain \[[@CR26]\].

Germany {#Sec6}
-------

Random samples obtained from a regional German compulsory health insurance company from 2000 to 2010 demonstrated a rising number of opioid prescriptions from 3.31% to 4.53% \[[@CR27]\]. The prevalence was less when compared to another study (in 2006: 5.7%; in 2009: 5.9%), as the use of codeine was excluded in their survey \[[@CR28]\]. In the period 2006 to 2010, fentanyl patches were the most frequently prescribed strong opioid in Germany \[[@CR28]\].

A German medical guideline for the long-term use of opioids in the treatment of non-tumour pain (LONTS) was published in 2009 \[[@CR29]\]. Regular updates of the LONTS began in November 2013 \[[@CR30]\]. Contraindications to opioids were listed as primary headaches, as well as functional somatic syndromes and mental disorders in which the fundamental symptom was pain \[[@CR30]\]. It was felt that opioid therapy should be appraised on an individual basis with consideration of the associated risks (sexual disorders, increased mortality) with long-term therapy \[[@CR30]\]. Repeated assessment of efficacy and adverse effects was recommended \[[@CR30]\]. It recommended that neither an uncritical growth in opioid application nor the global dismissal of opioid-containing analgesics could be warranted in patients with CNCP \[[@CR30]\].

United Kingdom {#Sec7}
--------------

A massive growth in strong opioid prescribing has occurred in the UK, with most prescriptions being for CNCP. A cross-sectional study was performed from 2000 to 2010 with the use of the UK Clinical Practice Research Datalink \[[@CR31]\]. Included in this study were prescriptions of fentanyl, morphine, buprenorphine, and oxycodone given to adult patients. Over the study period, there were 2,672,022 prescriptions (87.8% for non-cancer) of strong opioids for 178,692 users (59.9% female, 83.9% non-cancer, mean age 67.1 ± 17.0 years) \[[@CR31]\]. In the non-cancer group, when compared to the cancer group, the mean annual DDD/1000 inhabitants/day was greater. In a retrospective electronic health care database analysis, with the use of data obtained from the UK Clinical Practice Research Datalink (between January 1, 2008 and December 31, 2012), persons receiving a first opioid prescription were identified \[[@CR32]\]. It was found that the prevalence of opioid use disorders over a 5-year period to be 4.61 (95% CI 4.28--4.96) per 10,000 individuals, or 0.05%. The incidence rate of opioid use disorders was found to be 6.51 (95% CI 5.93--7.13) patients per 10,000 patient-years exposed \[[@CR32]\]. When surveyed by study year, there was no clear indication of a changing trend of opioid use disorders over time \[[@CR32]\].

Norway {#Sec8}
------

In Norway, annual rates of opioid users per 1000 of the population rose from 8.6/1000 in 2005 to 13.3/1000 in 2010, with the largest increase occurring in the geriatric population \[[@CR33]\]. Oxycodone demonstrated the greatest use and increase. Buprenorphine ranked second largest in 2010 at 3.3/1000 persons \[[@CR33]\]. The use of morphine remained steady over the years. The mean annual amount in DDDs/person was found to diminish in the youngest age groups between 2005 and 2010, and has begun to show a pattern of declining amounts with rising age as well \[[@CR33]\].

New Zealand {#Sec9}
-----------

Opioid-related deaths in New Zealand have grown by 33% from 2001 to 2012 \[[@CR34]\]. Deaths most often occurred from methadone, morphine, and codeine (and from oxycodone since its introduction into New Zealand in 2005) as prescribed by healthcare professionals. There was a relatively low use of illicit heroin (due to island isolation) \[[@CR34]\]. From 2001 to 2012, there was a constant annual increase in opioid prescriptions in New Zealand. The growth in opioid analgesic deaths was associated with the rise in the numbers of opioid prescriptions \[[@CR34], [@CR35]\]. As stated above, the Faculty of Pain Medicine of the Australian and New Zealand College of Anaesthetists has published a position statement describing the appropriate use of opioids in CNCP \[[@CR25]\].

Acquisition of Opioids {#Sec10}
======================

In Norway, increasing opioid use coincides with a concentration on pain control. However, it may also be influenced by changing reimbursement policies and the advent of new expedient pharmaceutical formulations \[[@CR33]\]. In the future, longitudinal studies accessing various data sources across Europe are necessary to determine the ways that divergent prescribing patterns and health care systems might influence the establishment of opioid use disorders \[[@CR32]\].

In the USA, higher opioid use has been driven by the rising use of prescription opioids by the geriatric population (due to the expansion of drug insurance to them), by the growing rates of addiction, by the efforts to counteract the under-treatment of chronic pain, and by the promotion of the use of prescription opioids by industry \[[@CR36]\].

In the USA, a 2013 national survey indicated that 74% of opioid abusers acquired their opioids directly from a single doctor, friend, or relative \[[@CR37]\]. In turn, those friends or relatives received their opioids from a clinician \[[@CR37]\]. Most opioid abusers' first exposure to opioids began with a lawful prescription for pain \[[@CR38]\]. In the USA, up to 40% of chronic opioid therapy patients may have prescription opioid use disorder \[[@CR39]\]. Opioid abuse rises proportionately to the greater use of prescription opioids in controlling pain \[[@CR40]\]. Among Medicare beneficiaries, it has been shown that simultaneous prescribing of opioids by numerous providers is common practice \[[@CR36]\]. It has been suggested that this is associated with higher rates of hospital admissions related to use \[[@CR36]\].

Rationale for the Long-Term Use of Opioids {#Sec11}
==========================================

It is a fact that opioids are used for different indications in the USA and in Europe. The German guidelines state that when chronic pain is the main symptom of functional disorders (e.g. fibromyalgia, irritable bowel syndrome) and of mental disorders (e.g. somatoform pain disorder), or when pain is primarily due to headaches, patients should not be treated with opioids \[[@CR9], [@CR30], [@CR41]\]. Some American guidelines indicate that opioids are an option for the treatment of fibromyalgia. In the USA and to a lesser extent in Australia, many patients are treated with opioids, without appropriate indications, appropriate precautions, and with excessive doses \[[@CR10]\].

Evidence-based research does not support the use of opioids as first-line therapy for patients with CNCP \[[@CR10], [@CR42]\]. Opioids are indicated for active cancer treatment, palliative care and end-of life care where non-opioid treatment has failed \[[@CR43]\]. However, opioids are being more and more prescribed for CNCP, despite inadequate data on their efficacy \[[@CR10]\]. In addition, opioids are often used as a monotherapy to treat chronic pain \[[@CR10]\]. In general, guidelines without a recognized nociceptive or neuropathic cause do not recommend the use of opioids in chronic pain conditions \[[@CR10]\].

Opioid analgesics remain a key option in carefully selected patients as a component of multimodal pain management with chronic osteoarthritis pain, with nociceptive or neuropathic low back pain, and with other neuropathic pain states \[[@CR10]\]. In summary, opioids should only be prescribed for suitable indications in restricted doses for selected patients and with the provision of advice on their safe use \[[@CR10]\]. Non-opioid pharmacotherapy and non-pharmacological therapy should first be optimised \[[@CR22]\]. The selection of pharmacotherapy should take into account the chronic pain syndrome, the patient's contraindications, preferences and comorbidities, as well as the risk--benefit profiles of drug-based and non-drug-based treatment replacements \[[@CR9]\]. Pharmacotherapy should ideally be combined with physiotherapeutic measures and psychological input as well \[[@CR41]\].

The Safe Initiation of Opioid Therapy {#Sec12}
=====================================

The responsible use of opioids is overriding, and pain control does not supersede safety \[[@CR8]\]. Before starting opioids, a comprehensive assessment with documentation should take place. This includes documentation of a comprehensive history, a general medical condition, a psychosocial history that covers psychiatric status, and substance use history \[[@CR44]\]. The appropriate physical diagnosis and psychological diagnosis should be established if obtainable prior to starting opioid therapy \[[@CR25]\]. Treatment goals that are realistic for pain relief and enhancement in function should first be discussed with all patients \[[@CR43]\]. Screening for concurrent benzodiazepine use is essential \[[@CR8]\]. If patients are taking benzodiazepines, the prescribing of opioids should be avoided whenever possible \[[@CR43]\]. Regarding age, opioid use should be limited in the elderly due to adverse effects (low numbers needed to harm or NNH), and restricted in children \[[@CR25], [@CR45]\].

Assess Opioid Risk {#Sec13}
------------------

Known risks and realistic benefits should first be deliberated. The use of opioid risk assessment tools, such as the Opioid Risk Tool (ORT) and the 'Screener and the Opioid Assessment for Patients with Pain-Revised' (SOAPP-R) is strongly suggested \[[@CR46]\]. Written treatment agreements and urine drug testing is reinforced by observational data or expert consensus to mitigate risks \[[@CR47]\]. The use of urine screening before starting opioids (and at least annually thereafter) is recommended, as it will detect opioid abusers and decrease opioid abuse \[[@CR43], [@CR44]\].

Assess Mental Health {#Sec14}
--------------------

With mental health disorders, opioid analgesics generate an even greater risk for drug overdose \[[@CR48]\]. Patients with mental health disorders (anxiety or post-traumatic stress disorder, depression, and psychosis) and substance abuse difficulties are more expected to be prescribed chronic opioid therapy (an "adverse selection"), and at greater doses than people without those risk factors \[[@CR25]\]. A history of comorbid mental disorders and of sexual or physical abuse, are connected to the persistence of opioid use \[[@CR49]\].

What Dose of Opioids Should be Used? {#Sec15}
------------------------------------

The US American National Institute of Health guideline has defined the daily morphine equivalent dose per day (MEQ/d) requiring particular caution as 50 mg/day for general practitioners and 90 mg/day for specialists \[[@CR19]\]. In Germany, the MEQ/d requiring attention is 120 mg/day \[[@CR30]\] and that for Canada is 90 mg MEQ/d \[[@CR22]\]. One difference is that immediate-release opioids tend to be used in the USA whilst extended release opioids tend to be used in Europe \[[@CR27]\].

The danger of opioid overdose is increased by 7--9 times when the dose of over 100 mg MEQ/d is prescribed \[[@CR50]\]. Opioid analgesic deaths are associated with overall excessive doses, especially in opioid-naïve patients, with excessively fast upward titration of opioids, and with inadequate patient monitoring \[[@CR51]\].

Use of a Therapeutic Trial and Monitoring {#Sec16}
-----------------------------------------

A short therapeutic trial (up to 12 weeks) should first be considered \[[@CR41]\]. Frequent clinical assessments of benefits and harms are needed. Close monitoring of the patients for response and adverse effects in the first weeks of therapy has been recommended \[[@CR10]\]. As it is sometimes useful, drug holidays should regularly be discussed with opioid responders \[[@CR9]\]. Opioid therapy should not be started without thought of how therapy would be stopped if unsuccessful \[[@CR43]\]. If problems occur with opioid tapering, a formal multidisciplinary program should be instituted \[[@CR22]\]. Repeated or long-term use of opioids requires periodic reassessments \[[@CR8]\]. In Australia, the "5 A's", namely, analgesia, activity, adverse effects, affect and aberrant behaviours, are routinely documented and addressed \[[@CR25]\].

Special Considerations in the Young, Old, and Pregnant {#Sec17}
------------------------------------------------------

Opioid use becomes problematic in younger patients \[[@CR52]\]. An increased probability of opioid overdose, misuse, and addiction occurs in adolescents, yet rarely do they need LtOT \[[@CR52]\]. They are best referred to a multidisciplinary pain clinic with an emphasis on improving self-management strategies.

Patients over 65 years of age may have raised susceptibility to opioid accumulation \[[@CR53]\]. To decrease the risk of sedation, falls, and overdose in the elderly, lower initial doses, slower titration, the tapering of benzodiazepines, and cautious patient education should be used \[[@CR52]\].

In pregnant women on daily opioid therapy, the opioids should be gradually decreased and stopped \[[@CR52]\]. If this is not possible, opioids should be counted down to the lowest effective dose. Methadone can be used for opioid-dependent pregnant women \[[@CR52]\]. Buprenorphine monotherapy is used in pregnant women as well \[[@CR54]\], since naloxone is a danger to the foetus. Opioid therapy whilst pregnant has been associated with poor foetal growth and birth defects, stillbirth, pre-term delivery, and the neonatal opioid withdrawal syndrome \[[@CR43]\].

The opioid of choice in lactating mothers is morphine as it gives the least amount of secretion into breast milk compared with other opioids \[[@CR55]\]. Both codeine and oxycodone increase the risk for respiratory depression and infant death \[[@CR8]\].

Concurrent Use of an Interdisciplinary Multimodal Plan {#Sec18}
======================================================

Use should be made of non-opioids in the majority of cases of chronic pain \[[@CR2]\]. Pharmacotherapy should form part of a multimodal plan that aims to move forward to self-management \[[@CR25], [@CR43]\]. Multimodal, opioid-sparing analgesia has been used for more than 20 years. Multimodal analgesia combines the use of two or more analgesic agents or techniques that act by different mechanisms \[[@CR8]\]. Paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs), and non-opioid adjuvant analgesic agents (tricyclic antidepressants, anticonvulsants, and noradrenaline serotonin uptake inhibitors) should be considered before opioids \[[@CR25], [@CR56]\].

Interdisciplinary input providing a combination of non-pharmacological therapies should be used for pain relief. These therapies include pain education, pacing of activity, exercise programs, hot and cold therapies, massage, transcutaneous nerve stimulation, sleep hygiene, and psychological therapies such as cognitive behavioural therapy (to treat co-morbid anxiety or depression), and relaxation methods, hypnosis, and music \[[@CR25], [@CR43], [@CR56]\]. Recently, a core outcome-domain set to measure the effectiveness of interdisciplinary multimodal pain therapy has been developed \[[@CR57]\].

Consequences Associated with LtOT {#Sec19}
=================================

A major stumbling block in terms of understanding the consequences of prolonged opioid therapy has been the lack of long-term data for the treatment of non-cancer pain patients. Evidence for LtOT for chronic pain and function (outside of end-of-life care) remains incomplete. Evidence is not sufficient to determine long-term benefits \[[@CR43]\]. LtOT should only be instituted in patients who responded to a trial of opioids (opioid responders) \[[@CR9]\]. Unfortunately, no study of opioid therapy versus no opioid therapy has been performed that has appraised long-term (\> 1 year) outcomes connected to pain, quality of life, function, opioid abuse, or addiction \[[@CR58]\]. Observational studies submit that risk for serious harm seems to be dose-dependent \[[@CR50], [@CR58]\].

Repeated opioid use can result in tolerance through desensitisation of antinociceptive pathways to opioids \[[@CR59]--[@CR61]\]. The use of long-term opioids can give rise to physical dependence that leads to withdrawal symptoms when the medications are suddenly stopped \[[@CR59]\]. Mμ opioid receptors (MOR) in the reward areas of the brain can be activated by opioids. This gives rise to addiction (with intense cravings for opioids) when using increased doses of opioids and for longer periods of time \[[@CR59]\]. Opioid-induced hyperalgesia (OIH) is a sensitization of nociceptive pathways by which opioids, paradoxically, cause pain hypersensitivity and increase pain \[[@CR60]--[@CR62]\]. The transmitter and receptor mechanisms of tolerance and OIH are not well understood, but are thought to involve glutaminergic activation via the *N*-methyl-*D* aspartate (NMDA) receptors \[[@CR60]\]. Recent preclinical data have emphasised the role that peripheral MORs play in the formation of OIH and acute opioid tolerance \[[@CR63]\].

Long-term opioid use may create serious risks, such as overdose, fractures, sleep apnoea, myocardial infarction, driving impairment, and markers of sexual and other endocrine dysfunctions \[[@CR43], [@CR58]\]. When compared to urban areas, overdose most likely occurs in people who live in rural areas \[[@CR64]\]. In a retrospective study of 2039 patients experiencing an opioid overdose, 78% were unemployed (78%) \[[@CR65]\].

The CDC requires long-term outcomes of opioid research to be related to pain, quality of life, or function when opioids are matched against placebo or any other treatment \[[@CR19]\]. However, no other drug treatment options in CNCP have long-term data \[[@CR10]\]. In general, the USA and German systematic reviews diverge in their evaluation of the evidence of the long-term efficacy and safety of LtOT for CNCP, with the Europeans having a more positive view and the Americans a more negative one \[[@CR30], [@CR66]\]. However, recent North American and European guidelines now give comparable recommendations for good clinical practice of LtOT for CNCP \[[@CR9]\].

Predictors of High Opioid Use and Overdose {#Sec20}
==========================================

Factors that can predict opioid overdose include the mean daily oral morphine-equivalent dose, pre-existing mental illness, younger age, male sex, pain-related conditions, simultaneous use of benzodiazepines and antidepressants, and substance use disorders (such as alcohol) \[[@CR67]\]. "Doctor shoppers" as well as patients with multiple comorbid features underwrite most of the fatalities \[[@CR49]\].

Preventative Measures and Risk Mitigation {#Sec21}
=========================================

When patients are at home, all opioids should be stored in a secure place. Lawful supplies of opioids should be restricted by the use of take-back programs that permit people with unused medications to return them for proper disposal \[[@CR68]\]. Prescribing practices can be influenced by prescriber education \[[@CR68]\]. There should be a single physician prescriber \[[@CR52], [@CR69]\]. Opioid use can be diminished by educating the prescribing physicians to reflect on the contraindications of LtOT, to avoid high-dose opioid therapy, and to access psychosocial services \[[@CR9]\]. Prescription drug monitoring programs (PDMPs) should be queried at each prescription refill to facilitate detection of misuse, and considerably improve population surveillance of opioid prescribing and enhance safety \[[@CR43]\], and urine drug screens should be routinely utilized when opioids are prescribed beyond the short term \[[@CR70]\]. The general public should be educated as well on the risks and benefits of opioid therapy to reduce demand \[[@CR68]\]. More research is needed to develop non-addictive replacements to opioids for the treatment of pain \[[@CR68]\]. New strategies to reduce harms associated with misuse include making low-cost naloxone more widely available as an antidote for overdose \[[@CR71]\]. Thus, opioid risk can be attenuated if opioids are used for the correct indication, under applicable precautions, with the lowest effective dose, and as a part of a multimodal therapy plan \[[@CR10]\].

How are Opioids Tapered? {#Sec22}
------------------------

All guidelines should have criteria for the tapering and stopping of opioids, such as aberrant drug-related behaviours, diversion, unbearable adverse effects, and lack of attaining therapeutic goals \[[@CR10]\]. Tapering opioids rather than abrupt cessation is required when weaning from chronic use \[[@CR70]\]. However, little evidence exists to guide clinicians in the tapering process and in its risks and benefits \[[@CR72]\]. Given the inadequate evidence on the risks of opioid tapering, caution and continuous adherence monitoring are needed \[[@CR72]\]. A recent systematic review identified multiple strategies to reduce or discontinue LtOT for chronic pain, such as referring patients to an interdisciplinary, multimodal pain program to support opioid dose reduction \[[@CR72]\]. Although some patients reported an improvement in quality of life and function after dose reduction, this was not always the case \[[@CR53], [@CR72]\].

Suddenly discontinuing opioids may result in withdrawal symptoms and pain exacerbations \[[@CR73]\]. Customizing tapering strategies are therefore needed for slower reduction (10% per month) or for more rapid reduction \[[@CR70]\]. To back up opioid dose decrease, when accessible, patients should be referred to multidisciplinary, multimodal pain programs \[[@CR72]\].

Concurrent Drug Misuse and Other Substance Abuse {#Sec23}
------------------------------------------------

Cigarette smokers, those abusing non-opioid illicit drugs, and people with a previous history of being arrested have a higher chance of opioid abuse \[[@CR74]\]. There is need for a balance between acceptable access to opioid pain medication for patients, while shielding individuals and society from opioid misuse and abuse \[[@CR75]\]. Action is needed to prevent opioid abuse and dependence, and prevent death, in order to enhance treatment capacity in opioid use disorders, and to decrease the supply of illicit opioids, such as illicit fentanyl (that is indistinguishable from prescription fentanyl) \[[@CR76]\]. Regular dispensing and monitoring is desired for signs of misuse \[[@CR52]\]. Drug misuse is dependent on the number of prescribers, the number of dispensing pharmacies, the use of early refills, and the volume of drugs dispensed \[[@CR77]\].

Both opioid agonist and antagonist therapies are used to decrease opioid use and to encourage patients to stay in treatment \[[@CR78]\]. Together with psychosocial support, methadone, buprenorphine, and extended-release naltrexone are currently used to attenuate the use of illicit opioids, as well as to moderate the risk of relapse and overdoses, while enhancing social function \[[@CR79]\]. The buprenorphine/naloxone combination has begun to show significant efficacy and tolerability in multiple populations, such as youths and prescription opioid-dependent individuals \[[@CR54]\].

Use of Deterrents to Decrease Abuse Potential {#Sec24}
---------------------------------------------

Changing how opioids are formulated, marketed, distributed, and prescribed can decrease the potential for abuse \[[@CR26]\]. Other key prevention strategies include avoiding additional sedative hypnotics, prescribing lower doses of opioids, growing availability and accessibility to naloxone, and implementing prescription drug monitoring programs \[[@CR25], [@CR80]\].

Specific formulations such as tamper-resistant and abuse-deterrent formulations (ADFs) are being designed to resist or deter abuse. ADF opioids have properties that make their abuse more difficult, less attractive, or less rewarding \[[@CR75]\]. ADF opioids include technologies designed to impede the roads of abuse expected to be used with that precise opioid \[[@CR75]\]. Opioid formulations containing abuse-deterrent properties are more challenging to deploy for snorting or injecting (routes commonly used with misuse due to their rewarding effects) \[[@CR79]\]. ADF opioids cannot be entirely abuse proof, because of the need to become bioavailable to provide effective pain relief for patients \[[@CR75]\].

Examples of ADF opioids are tablets that resist crushing or dissolving (preventing inhalation, smoking, or injection) or formulations that isolate the opioid in a way that ensures it cannot be removed \[[@CR26]\]. Other ADFs contain the combination of the active opioid agent with an antagonist (naltrexone or naloxone), such as buprenorphine with naloxone. If taken correctly, the opioid is effective, but if the drug is meddled with, the antagonist is released and reverses the analgesia \[[@CR81]\]. Selective use of ADF opioids may be effective in mitigating opioid abuse and reducing drug diversion \[[@CR41]\]. However, their extensive use would be very costly with the unintended consequence of promoting switching to more dangerous opioids such as illicit opioids and heroin \[[@CR41]\].

Counselling patients about the dangers of opioid overdose and the use of naloxone is a developing clinical practice that may decrease deaths from overdose \[[@CR43], [@CR82]\]. The evidence seems encouraging for extended-release naltrexone, as it is not prone to misuse or diversion \[[@CR54]\].

There are community-based programs that provide education on the prevention of overdose, and distribute naloxone for onlooker administration for patients who consume opioids \[[@CR82]\]. The provision of access to medication-assisted treatment (and behavioural therapies) and to syringe service programs (to prevent viral infections from the hepatitis C virus and human immunodeficiency virus) should be encouraged as well \[[@CR80]\].

What of the Future? {#Sec25}
===================

New, pioneering medications and technologies are being developed to treat opioid addiction, prevent and reverse overdoses, and diminish mortality \[[@CR47]\]. Balancing efficacies at multiple opioid receptors with a single compound is being explored at present. This would result in improved analgesia with reduced side effects \[[@CR83]\]. Most progress has been made in the development of mμ receptor nociceptin/orphanin FQ peptide receptor (mμ/NOP receptor) bifunctional agonists \[[@CR83]\].

The selective 5-HT2C receptor agonist lorcaserin was able to decrease opioid seeking in a rat model \[[@CR79]\]. Lofexidine (a α2A adrenergic receptor agonist) can be used for opioid detoxification as it attenuates withdrawal symptoms (but not the cravings) \[[@CR79]\].

The use of mμ opioid receptor agonists (such as TRV130) that are not related to rewarding or respiratory effects are being developed \[[@CR79]\]. An intranasal naloxone formulation has been devised that provides naloxone levels in blood, corresponding to those attained with parenteral administration \[[@CR79]\]. Novel overdose reversal agents need to be created.

Preclinical studies have shown promise for the use of vaccines to create antibodies to opioids in the blood to prevent them from entering the brain \[[@CR79]\]. Compounds targeting non-opioid pain pathways, such as the endocannabinoid system and dopamine D3 antagonists that are able to decrease morphine tolerance and dependence, are being researched \[[@CR79]\].

Conclusion {#Sec26}
==========

The International Association for the Study of Pain (IASP) recently issued a position statement on opioids \[[@CR84]\]. It states as follows: "Opioids are indispensable for the treatment of severe short-lived pain during acute painful events and at the end of life. Currently no other oral medication offers immediate and effective relief of severe pain" \[[@CR84]\].

Opioids are progressively being prescribed for CNCP, despite inadequate data on their efficacy. Predictors of high opioid use and overdose include opioid dose, mental health, and substance abuse. LtOT continues to create serious risks, such as tolerance, physical dependence, addiction, and opioid-induced hyperalgesia.

An opioid risk assessment should be carried out before the initiation of opioid therapy. The use of drug monitoring and the use of non-opioid agents mitigate risk and encourage the safer prescribing of opioids. Strategies are needed that integrate behavioural and physical treatments. Interdisciplinary non-pharmacological therapies should be used as well. Tapering opioids rather than abrupt cessation is required when weaning from chronic use. The young, old, and the pregnant have special needs in the management of opioid use disorders and in the prevention of opioid abuse and dependence.

Various tamper-resistant and ADFs have been designed to resist or deter abuse, but are expensive and may create the use of more dangerous illicit opioids. New, pioneering medications and technologies to treat opioid addiction, to prevent and treat overdoses, and decrease mortality, are being developed.

More appreciation of drivers of prescribing and their adverse results, and more comprehensive research on hospital admissions and deaths that are opioid-related are desirable \[[@CR56]\]. The role of drug tampering, drug diversion, and mental and physical comorbidities would need to be considered as well \[[@CR46]\]. In those parts of the world with an opioid epidemic, coroners and medical examiners, private and public health agencies, and agencies that enforce the law need to cooperate in an effort to slow down and reverse the opioid epidemic \[[@CR80]\]. Ongoing research is needed to create ways to minimise risks of opioid use, and discover other ways that are effective in managing the various types of pain.
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